ties are focused on the methods and techniques for various improvements of innovation process, primarily oriented at the automotive industry, including Project management, Kaizen and lean approaches in product and process design, and designing of workstations. She is co-author of two books, four textbooks, and author of number of science papers.
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introduction
In the present and medium term perspective in the future, the mechanical engineering and other industrial branches are facing advanced challenges arising from global changes in the technical, economic and social environment. They are influenced by the previous financial crisis, followed by the debt crisis (pressure to reduce costs, entering the new markets, innovation and so on).
There is growing the need for products with higher added value, based on new knowledge implemented from research. It seems to be the only way to compete with the mass production of lowcost countries and changes in the field of technology. Lots of renowned analyses worldwide indicate that currently there is a technological turning point, which is e.g. in the automotive industry the biggest over the past 50 years. To adapt quickly to changing market conditions is in this case "sine qua non". For companies, this means maintain the continuous product innovation, manageable number of product variants, fulfilling the unpredictable requirements of customers, shortening product life cycle and respond to significant fluctuations in sales. However, to prepare the production system for possible changes is no longer economically viable. The main principle of the adaptability of production systems is the ability to allow rapid adaptation of the organization and technology at low investment costs. This trend is referred to as the "agile manufacturing" and it represents the ability to survive and prosper in a competitive environment of continuous and unpredictable changes. It means to respond quickly and effectively to changing markets, produce goods and services according to customer needs. Agile manufacturing requires adequate research, alliance based on competencies, organizational structures capable of managing change and uncertainty through innovation, and utilizing the potential of people, information and knowledge.
Following article describes the philosophy of solving the task "Product design for high-tech production systems and risk management of innovative projects", which is part of the "Excellence center" project at the Faculty of Mechanical Engineering, Technical University of Kosice. It also provides selected results from analytical and experimental research and building of the laboratory.
Project characteristics
The project activity is aimed at the new knowledge and methodologies of implementation in practice for innovation of designing and implementation of production systems, high-tech products and the development of knowledge-intensive services to eliminate the risk of innovative projects. 
Principles of agile manufacturing as the methodological basis of the solution

Characteristics of agile manufacturing
In the 90's appeared the first attempts to integrate a large number of general innovative changes in leader industrial branches into a new concept called "future factory, manufacturing for the 21st century ". There were formulated first concepts of agile manufacturing [1] .
Already in 2000, some car manufacturers started to apply the principles of agile manufacturing. For example, Volkswagen's annual report 2000 states: "Characteristic signs of our company in the future will be: customer orientation, focusing on the processes of adding value and flexibility in personnel and technical systems. We emphasize that every working station has its own customer, every employee is a local supplier and at all levels of production we apply the principle of competitiveness and innovation. "
In 1996, there was published a study named Technologies Enabling Agile Manufacturing (TEAM). As the main tools of agile technology were identified these: product design and simultaneous engineering, virtual manufacturing, production planning and control, intelligent processes and enterprise integration. As the support systems are defined technology suppliers, industrial and research laboratories and national support agencies [2] . Refined definition of the concept of agile manufacturing is Agile manufacturing can be defined as the ability to survive and to prosper in a competitive environment of continuous and unpredictable changes. It means to respond quickly and effectively to changing markets, produce goods and services according to customer needs. Agile manufacturing is not about the continuous improvement. Agile manufacturing is a term that is used to represent the ability of a manufacturer of products and services to respond effectively in conditions of incessant changes. These changes can occur in markets, technologies, business relationships and in all aspects of business [3] .
The starting point of agility is flexibility. Agile manufacturing is an operational strategy designed to achieve rapidity and flexibility of a variable range of products with the minimum times for setup and production interruptions. Products of the agile manufacturing compete with conventional products and they provide customer with configurable opportunities and product specialization. Other im-portant features of flexible production systems in relation to agility are: Identification of the individual work units. Quick readjustment of work process. Quick readjustment of the physical setting of the workplace (plant, forms, tools).
Agile production is different from the lean in the sense that lean production is oriented on the repetitive manufacturing environment with focus on high-volume and low mix, since the agile production is applicable to low-volume and high mix. It is suited to an environment where configurable or specialized products offer a competitive advantage [4] . The driving forces behind the network innovations are growing difficulties to maintain competitiveness in the field of technology and product development. Product life cycles are becoming shorter due to rapid technological developments and change of customer preferences. At the same time, the cost of R&D and technical requirements for new products are increasing, the availability of talented workers is decreasing and the degree of specialization increases. These three forces increase the pressure on the efficiency of research and development.
The transformation from traditional, closed innovation to modern, open and performed within 
Experimental project activities
Digitizing and Reverse Engineering
An important aspect of innovation agility is prototyping. Here becomes its importance, among the other innovative activities, the computerized processing of data interception of external shape of the model -3D digitization. The issue of digitization acquired its importance especially after the introduction of the rapid prototyping (RP) technologies and related utilization of physical models. The project team is testing 3D digitizing within the processes of product design, using two 3D scanning devices. The first device is contact 3D digitizer MicroScribe G2, the second one is the measuring arm FARO with laser scanning head. There are applied several methods of scanning for data processing. The most common method is the point method, which includes the capturing of a large number of points in space (point cloud) and they are then processed into the 3D model. production requires enhanced utilization of prototypes, which means that the samples fabrication is one of the crucial parts of the innovation process. Within the frame of the project first phase is the main focus on the using of composite materials. These two methods form the basis of samples fabrication for experiments. Hand-laying technology is technically less demanding, but the resulting samples have a relatively large mass. In contrast, vacuum molding technology is technically more difficult, but the samples produced by using this technology have excellent weight and strength properties. The basic material used in the production of samples is carbon fiber processed into the carbon composite. This material has the greatest potential for the automotive industry, so focusing on this type of composite material is the priority. Reducing the weight of components manufactured using the composite materials based on carbon fibers is closely associated with the need to monitor their mechanical properties. Weight loss in the real component may cause the unfavorable influence the mechanical properties of the resulting components.
The biggest impact on the resulting change in mechanical properties of products produced by such methods has been proven the corresponding processing technology of carbon in final form, as well as the way of layering of the composite fabric. There has been ran a number of tests, where 10 test samples were made in each, using different technologies and different way to fold the fabric. Samples were made from carbon fiber according to the prescribed shape of the samples for a particular type of test. There were performed among the other tests ( Fig. 7 
building of the laboratory
Important part of the Center of excellence project is the building and development of the Product design laboratory. The main equipment of the laboratory are 4 computer stations for product design and precision measuring station equipped with the FARO PlatinumArm and laser scanning head. Brief description of the specific workstations and equipment in the laboratory:
Station of digitizing and reverse engineering: The scanning and measuring system consists of two basic parts -the 7-axes measuring arm FARO PlatinumArm with scanning device -laser scanning head. The system works with operating software Polyworks, which can be used in the field of reverse engineering, as well as in the quality control for accurate measuring. Computer stations for product design. The laboratory is equipped with four workstations with software for product design: Adobe Design Premium,Autodesk Maya, Rhinoceros, PolyWorks. Among the software systems used previously were CATIA, Pro / Engineer, AutoCAD. Software packages are fully usable for the needs of product design and creation of 3D models. Most renowned of them is Maya, which offers comprehensive creative environment with a comprehensive tool for 3D animation, modeling, simulations, visual effects, rendering, Matchmoving (tracking) and compositional work. Use of this software is in particular of the design of automotive components, such as proposals to design car seats. The resulting design can be further processed in CAD programs such as CATIA.
Knowledge-intensive services
Activities of knowledge-intensive service (KIS) aimed at innovation and overall development of higher added value consists in collecting, concentrating and diffusion of expert knowledge. KIS providers develop the product solutions via application of new knowledge and support of IT tools, adaptation of existing knowledge from different sectors of the economy, create unique solutions and integrate the outputs of innovation intelligence into the business processes. Knowledge-intensive services contribute significantly to the improvement and acceleration of product, process and organizational innovation processes and transfer of best practices. Functional system of transfer of innovation in knowledge-based services is characterized by mutual interaction of the actors of commercialized research and development (universities, research organizations, technology transfer agencies, consultants, educational institutions, SMEs ...), who conduct screening of new knowledge and systematically seek information that could be commercially evaluated and thereby stimulate the innovation activities in enterprises. Knowledge services supporting the innovation performance of enterprises combine multidisciplinary expertise. It leads to mutual combination of knowledge bases, mutual learning process, and creation of new knowledge, up to the merge and implementation of experience, which was for the enterprises previously not available, or the enterprises were not available to effectively use it without the necessary consulting support. The providers of KIS up-and-coming open up the new strategic possibilities for innovative business development. It is realized through the accumulation of new scientific information from other branches or through the transfer of specific knowledge between sectors towards the comprehensive sophisticated product and technological innovations. The overview of important services related to product design and development illustrates the Fig. 9 .
conclusion
The activity 3.3: Product design for high-tech production systems and risk management of innovative projects as a part of project implementation: Center for research of control of technical, environmental and human risks for permanent development of production and products in mechanical engineering is intended to contribute to the development of solutions for innovative creation of engineering products, with primary orientation on automotive components, development of methodologies for implementing the innovative methods of automotive components design within the network of partners from suppliers and creating the methodology of preparation of platforms for cooperation. An important benefit of the project is the completion of the Laboratory of automotive production at Faculty of Mechanical Engineering TU of Kosice, oriented on the integrated innovation cycle "creativity -design -engineering -prototyping -testing -application procedures". Main goal of the project activity is to create an integrated system of design preparation of automotive components, using the approaches of Rapid prototyping and reverse engineering, utilizing the support of the integrated system of knowledge-intensive services. The knowledge basis, tools, and methodologies that are currently under development, should support the preparation, management and implementation of innovation in the sector of automotive suppliers, especially in the segment of small and medium enterprises to help upgrade their current state to higher levels with higher added value, as seen from the innovation perspective, whether through the support of agility or lean approach implementation into the development processes.
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